Tomaymycin, an antitumor and antiviral antibiotic was isolated from Streptomyces achromogenes by ARIMA et al.1) and its chemical structure proposed by KARIYONE et al.25 by chemical degradation methods, belongs to a group of antibiotics having (1, 4) benzodiazepine skeleton in common. The other main antibiotics in this group are anthramycin and sibiromycin ( Fig. 1 ). These antibiotics act by inhibiting the nucleic acid synthesis by their ability to form a labile covalent adduct with DNA).
The crystal structure of anthramycin has been revealed by ARORA4) and MOSTAD et al. 55 To further understand the stereochemistry of this class of antibiotics and their mode of interaction with nucleic acids, X-ray studies were carried out on tomaymycin.
Needle shaped crystals (0.2 x 0.2 x 0.1 mm) of tomaymycin were obtained from methanol from a sample kindly provided by Dr. L. H. HURLEY. The crystal data : C18H20N2O4, orthorhombic P212121, a=7.717(2), b=13.871(3), c=14.248(3)A Z=4, Dc =1.318 g cm-3. The intensity data was collected on a Syntex P21 four circle computercontrolled diffractometer with a graphite monochromator and a pulse height analyser. The intensities of 1466 reflections with 20 < 50.0° (MoKa 2=0.71069 A) were scanned using 0-20 scan technique, a variable scan rate (0.5-29.3' min-'), a scan range of 2.0° and a background to scan ratio of 0.8. 1326 reflections > 3a(I) were considered observed. The intensities were corrected for LORENTZ and polarization effects. The stability of the data crystal was monitored and no significant drop in the intensity of check reflections was observed.
The structure was solved by direct-methods program MULTAN.65 The E map revealed 21 of 22 atoms in the molecule. The last atom was located from a difference Fourier map. Isotropic and anisotropic refinement of parameters reduced R to 0.072. At this stage all the hydrogen atoms were located from a difference map. Further refinement of nonhydrogen atoms (anisotropic) and hydrogen atoms (isotropic) reduced R to 0.044. The refinement was based on F,,,, the quantity minimized being E w(F0 -F0)2.
The atomic coordinates are given in Table 1 . 
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C (6) C (7) C (8) C ( 0.1902 (7) 0.2329 (5) 0.2280 (6) 0.2899 (6) 0.3189 (6) 0.3763 (6) 0.4139 (6) 0.3842 (7) 0.3199 (6) 0.2877 (6) 0.2016 (7) 0.2820(7) 0.2239 (7) 0.2335 ( for the antibiotic-DNA complex are somewhat different in anthramycin and tomaymycin. In case of anthramycin these forces are most probably the hydrogen bonding between hydroxyl group at C(9) and O(2) of cytosine of the same base pair and the hydrogen bonding between N(10) of antibiotic and O(2) of guanine in the base pair below. But in tomaymycin (from author's study with KENDREW models) the hydroxyl group being on C(8), is quite far away from the 2-keto group of cytosine (5 N 6 A). Here, the OH group is probably involved in bifurcated hydrogen bonding (Fig. 4) and the acceptors being sugar (' 3.2 A) and phosphate oxygens (N 3.3 A). The N(10) O(2) hydrogen bond is again the other secondary force involved in binding of tomaymycin to DNA. This may explain the stronger binding of anthramycin to DNA and thus higher biological activity of anthramycin than tomaymycin. In case of sibiromycin, which differs from anthramycin in having sugar (sibirosaminide) at C(7), the binding of drugs will be even stronger because of extra electrostatic forces between sugar for the antibiotic and phosphate groups of the backbone of DNA.
